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ABSTRACT: 'l'he vibrational lblorption n{ectr\m of linglc-cryutal Bochelle anlt
| exhibits & strong varistion with the temperature. This variation is manifest in
| & change of -the intensity of the absorption bands and their shift, the appearance.
“| of new bands, and diuappenrance of old ones, A different behavior of polarized
‘absorption bunds is observed 1n ditterent planes. ['rrnnalatlon of cbntract]
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AUTHORS: Zhiglinskiy, A. G Kochezirovakiy, A. 8.

TITLE: Determination of {gotopic composition frozs the emission
gpectrum of molecules

PERIODICAL: Leningrad. Universitet. Vestnik. geriya fiziki 1 khimid,
no. 1, 1963, 47-54

TEXT: Accuracy and reproducibility of isotope analyses with the help of
atomic spectira, rotational or vibrationsl gpectra of moleculea depend on
the relation between concentration ratio and intensity ratic. In the ideal

case, C1/C2 = 11/12. Humerous possible causas for daviation fros the

ideal relation are discussad (taotope geparat ion, 4iffarancee in the

degree of molecular dissociation, self-sbsorption, background etc.y. In
the ocase of atomic speotra the high homclogiclty of tha gpectral lines is
the main cause of the deviation. FPFor moleeular gpectra it is less high.
Here the physical principles of an analysis acoording to the band edges of
the electron vibrational ppectra of biatomic molezuies and according to
the lines of the rotational apectras are discusased with apecial songideration
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of the faotors ®which affect the de

_ the BO molecule (B1°O+B”0)
such analyses aras discuased.

gree of homologicity. In the light of

the possibilities of raising the agouracy in
There are 3 figures.
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ZAYDEL' .N.; ZiIGLINSKIY, A, G.; KUND G.G. '

Iaotope spectrum analysis. Biul.Kom.po‘ 1’.aﬁa.vozr, eol.f rm; I
no.5:60-62 162, P ; (H‘I)R.A 15:11)

(Geologicb.l time) : (Spectrmn analysia)
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(Electric arc--Spectra)
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RPN (Electric arc)
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R LT T e 5 S0v/51-7-6-29/38. .
On the §pectral Determination of the Isotopic Composition of Stronkium Y -
Splitting of the term 25) /5, which emounts %o 0.168 cm-1 (Ref 2) and
15 ‘'shown schmti_cdllylin';Fig l, Separation betweson stalons (32 emj -
wag such that the A and B h.f.s, couponents (Fig 1) of the consscutive
orders were superimposed., A typical racording of the 4078 X 1ine
~structure is shown in Fig 2 for & sample with 40% of Sr87 (the :
refloctivity of the stalon mirrors wis 80%). Partial superposition :
of ths line contours’ of the even and odd isotopes is due to imsufficlent
resolution of the etalon and due to Doppler broadening of the lines. :
For this reason the authors used a calibration graph and to construct
1% they euployed samples whose compoiition was known precisely from
- mass-spectrographic measurements. The calibrating graph departed o
~8trongly from a ‘straight line especially in the region where the amount
of Sr87 was close to 7% (7% 15 the lower 1imit of Sr87 concentration
in natural strontium).: The graph Was ‘econstructed for concentrations
of 7,0-52.6% 5r87 using six standards with 7.03, 15.0, 20.0, 30.0,
40.0 and - 52.6% of Sr87. In analyses of samples with 15-50% Sr87 the
. relative error amounted to 2-3%, while in the case of samples with .
© 7-15% Sr87 the error rose to 5-7% Acknowled gments are made to A
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ol : i’or his advice and to I. Ye. S :
for'sgpplying Beparated strontium isoto;es,tarik and V.S. Zolotarev

3 references, 2 of whioh are Soviet and 1 Ge There are 2 figurea and
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B Speotral detomination of tracaa of ailicon in aodium fodide, Zév;lab_;“ .
*29 nO.:. 79 '630 . :!; S : s _' - o ‘ . (HIRA 1635) ’ :

' Khar'kovskiy filial Vaeaoyuznogo naucz.no-iasledovatel'skogo :
7 inatituta khimichebkikh- ree.ktivov. ;
(Sodium iodide) Vi (Silicon-—-Spectra)
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| Abs Jour 1 Rof Zhur - Khim., No 12, 1958, No 40909
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Title 8 lanufacture of Briquottes
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8 = Commniications
Pub, 13- 20/23
:Zhigmunt V.M , A}ibihgﬁ—fﬁ.’ep‘x‘fesentative of the Ministry of Communications fop
BSSR (Bielorussian Soviet Socialist Republic)

* Utilization of resources available in the communications services

r degree, the available comminications
L8 vropo Examnles of this system, adonted in
¢ Bielorussian Republie, are cited. A number of cen-
tral radio transmitting stations » installed in televhone and telegraph of fices,
were serviced by the telerhone and telegrarh rersonnel exverienced in radio
work, thus avoiding the necessity of hiring estra technieians. Examrles of
economy obtained and services imnroved through better utilization of equip-
Tent are referred to... ... -

hstitution :
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’.iAU'.mun' Naumov, A. L. zwgots'ka, u. I.~zmgof,smya, N. I. gb; :

o

' 14 k- hy the mxhhors (Izv. vyssh. m;h
" elektx 'nekhanika' No. 1y 35 1965)', where an approximate method was:developed -
7 ronlinear. differential equations (or systems of linear differential.
with fionlinéar coefficiénts) describing forced oscillations. The present
~devoted to-an:analysi the-Bolutions-obtained there with an- aim at- -
' accura.cy of the equa :on" The ‘particular differential equa’cion ana~

and c a.re eonatant coefficients, a specified shmsoidal function of the
.18 a pover f\mction of q and q, ana poseibl,y oi’ ‘highen
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rder derivatives; p 1s a small parameter.. Tt 1a proved that by adding o the
musoldal. solution q a gnein(wt) a higher harmonic, it is possible to choose the '
amplitude of this harmonic in such a way that a harmonic of the seme order oceurs
“in the expansion of the specified function of the times At this emplitude all the
,,251;&?:;:::?98 g:n;sh;ﬁt};}-gccqw;ﬁ%, -The limits of applicability of this method
2 _ - -This report was presented by Academici £ Al + O -
1's'kyy: (Tu. A. Mitropol'skiy), - 4 25 o 'MSR e O Mybeor
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“HAUHOV, Adol1'f Livovich, doktor tekhn. nauk, prof.; ZNIGOTSKAYE, Fatal'ya
Ezgggxnaq.aspirantka

§ leectric tranaformar as a nonlineux electric clrcuit with - :
- ferromagnetic losses, Izv. vys. ucheb, zav,; elektromekh. '
LB ino.1:3-12, 5. - (MIRA 18:3)

. 1.'Zaveduyuahchiy1kafedroy teorsticheskoy mekhaniki Kiyevskogo '
' gosudarstvennogo universiteta (for Naumov). 2. Kefedra teore-
ticheskoy mekhamki Kiyevskogo goaudarstvennogo universzteta _
f(for Zhigotskaya) : . e
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SOLOMKO, V.P.;, ZHIGOTSKIY, A.G. [Zhyhots'kyi, O.H,]; USKOV, I.A.
- [uskov, T.0,]; KUCHINKA, M,Yu, [Kuchynka, M.,IU,] |

- -Study of the mechanical properties of filled polymers, Part 2,
 Effect of rate of deformation on the mechanical properties of
- polystyrene, polymethylmetacrylate, and polyethylene fi1led
r'w;!.t.h vitreous fibre, Ukr, fiz. zhur, 10 no,5:1549~557 - My 65, .
S , 7 R G ~ (MIRA 18:5) -
, vl.bKiyevgk‘iy gosudarstvennyy universitet im, Shevchenko.

UHRIE DR TR
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”‘“‘*~sonomm‘“v P.3 ZHIGOTSKIY, A,G, [Zhyhots'kyf, O.H.]; USKOV, I.A. [Uakov, :
- I, o.], mm,-‘n. q.. 'cﬁynka, M.IU.]

_— Mochanical propertiea of f11led polymera. Part 11 Mschanical- prop- .
C ertias. of polyatyrene, polymethylmetacrylate, and polyethylene filled
vith glass l‘ibars. Ukr., I‘iz. zhur. 10 1n0,24211-218" F 165, (MIRA 18:14)

. 1. Kiyovskiy gosudarstvennyy univarsitet im, Shmhanko.
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| SOLOMKO, V,P,, kand. kirinich. nauk, dotasnt; USKOY kand, khimi
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1. Zavod im. Il'ioha 1 Donetskiy sovet narodnogo khozywstva.
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Railroad Ta.nk Cars

: :-'--‘Aurnons- i Antonets, D P.; zhigula,
production Line for Weld of 60 m3 Capacity

- -’»‘j‘l‘ITLE: o
..':"M’PERIODICAM 960, NO. 6, pp. 14 = 17
Commmy ' The suthors desortbe ‘the produstion nethod of steel butt-welded ralle
“yoad. tank oars of 61 2.m’, 4nner- diameter 2,800 mm ‘and 10,300 mm. long withmno ’
duction . 1ine was developed in 1957 -~

- frame ‘bumpers or: side charnel. bars,’ Tne pro

'*‘58 by the Zhdanovekiy -zavod'tygzhelogo mashinostroyeniya (Zhdanov ‘Plent of Heavy

Machine Buildins) in coopera'bi_‘o'n with the VPTI Leningradskogo aovnarknoza (l.enin-

“vnarknoz VET VPI1). There are three parallel pr lines with 14 polnta ,

eacE. The fank 1s made of 89,280 x 8,8 embled of five smaller

: sheets. The production process : equipment used are, desoribed, The fnstalla~

ltion in which. walding of one. aside of the metal sheet is’ oarried out, a general -

“yiew of the tilter and the butt-welding unit are shovwn. 'The inside ‘genms Are

M (T9-17M) welder and the outside seams with an A BC

Svarochnoye proizvodstvo,

. welded with & ‘mobile TC-17
R - (ABS) welding head.  The. pottoms of the tanks are fitted on a special welding
e sta.nd Finished seams are subjected‘ to‘ra.dioaotive cobalt tests, gfter which var- -
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. - Production Line foz' Welding of 60 m3 Capaoity Railroad ’.l‘a.nk Cars :

-i_ious pa.rts are attached or. welded to 11:. Hydraulie test??:p to 4 atm are perform-’f .
oed by filling the “tank with water.- ' The general assembly conveyer consists of 16
- sections, ‘on’ which the ‘tanks are completed. - An- automatic welding unit is used -
S for welding the ta.nk fi’cting ola.ws. There 13 1 table and 7 figures.

”7ff} -AssocIATIoN-» Zhdanovekiy zavod tyazhelogo mashinostroyeniya (Zhdanov Plant of .
R o Heavy Machine Building) .
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m'mov, V.., doktor tekim. nauk; KUZEMA, I.D., kand, tekhn, nauk; = . |
_ZHIGULA, A.¥,, inshs SAPKO, V., insh.; KISSEL!, N.N,, , .
CHERNYSHEV, 1.8,, inzh,j ZARUBIN, N.G., inzh, o b
-_smmm 1.Ya,, ingzh,; OLESHKEVICH, T, L, inzh.; SONIN, G.V.,
V‘inzh.; HJKALOV V.P., inzh.v .

'ARapid top pouring of rinmed ateel from Iadles with a
‘capacity from 350 to 1,80 tons. Stal'»zl. no, 1:30—32 Ja '64.
_ : (MIRA 17:2)
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ANTONETS, D.F., insh.; ZHIGUIA, A.V.:, insh; POLOTSKIY, R.G., insh, L

Assembly line for the manufacture of 60 o welded tanks. Bvar.
proizv. no.6:lll-l7 Je '60. : (MIRA 1317)

1, Zhdanovakiy xavod tyazhelogo maahinontroyeniya.
' (Aasambly l:lne methods) (Tankn--welding)
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Prodnction of active oarbon-collactivite fro- drolysis 11
Gidroliz. 1 leaokhil. prom. 8 no.3 12-14 '55 b.y (l(g: ; 9)@“.

1. v““’“m nmxchno-iasledovatel'skiy institut gidrold
ml'ﬁtnt)-splrtavoy PI'OW shlennost { 8 tnoy 1

~ (Carbon, Actimied)
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CHEPIGO, S.V.; zmomﬁko. L.H.; IGHATIUK, A, 0. Bmmmu AA.

Characteristics and properties of active "kollaktivit® coal,
Gidrolh. 4 lesokhim. prom, 10 no.3:8-10 !57, (MLBA 10:5)

A1. Vseloyuznyy nauchno-issledovatel'skiy institut gidroli:noy
1 nul'fitno-npirtovoy promyshlennosti,

(Coh--AnAlysis)
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-SHUG'GIN, V. H..,Lnsh ;- SHIGULARKD T By y—nauchiyy-sotrudniky IVANOY; —

V.I.. d.oktox' teldm.naulc y ST

Production of woodpulp by alkaline chlorination. Bum,pron,
31& no.8: 2-5 Az '59. v (MIRA 12:12)

= 1. Gosplan S65R (tor Shul'gin). 2. Insmut orgunicheskoy
- khimn AN SS5R im Zelinskogo (for Zhigulenkq, Ivanov).
. (Uoodpulp) '
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' CHERNOV,

N.N., mnd.tekhn.nﬁuicﬂdots.uzuxcﬁm P,G., inzh.:; YRGORO
A-¥., inch,; KARAGHRNESIV, M.D,, fnsn, = 0 o0t

Tochnology of making foundry iron in blast furnuces of the

Kuznetsk Metallurgical ‘Combins, Izv.vys.ucheb.zav.; charn.

Wet. 2 n0.8:21-29 Ag 159, w3k B

;1.;'Dnéprodze'rzhin§:kify‘ veqhefni'f métallufgichasldy institut 1 -
- Kuznetskiy watallurgicheskiy “ombipat, JBekomendovana kafedroy

metallurgicheskogo :inatituta, , i
- T (Sltalin'sk-—?lae't furnaces)
‘ (Foundrins-,fl!quipmqnt and supplies)

»

metallurgii charnykh metallov Dneprodgershinskogo vachernego
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o 50V/133-58-12-W/19
AUTHOR$:~_ghernov.N;N.sﬂﬁandidate of Technical Science)f’Docent,4}' :
© Zhi ,,Baranovskiy.P.G.j Obsharov,V.M,, Rayev,Yu.

A3

' eeeo,  Jvy and Kargin A.4., (Engineers
- TITLE: - An Automatic Control of the Operation of a Blast Furnace
o f::ggigg;:gg,Drgg,ég gtatic Pressure (Avtomaticheskoye
, 7 ve . khoda domennoy pechi
o - Staticheskogo davleniya) d p : 2e pe;epgdgk.A
PERIODICALS Stal', 1958, Nr 12, pp 1071-1077 (USSR)

ABSTRACT: ‘The Central Automation Laboratory designed experimental
-~ equipment for the antomatic control of blast furnace
operation based on-the pressure drop between the bustle
‘Pipe-and furnace throat. The signal from the differential
. manometer acted in turn on the following controlss top o
- pressure, temperature and humidity of blast, blast volume.
»ahe equipment was tested on a furnace in the Zaporozhstal'
orks in 195% and on the Kuznetsk Metallurgical Combine .
in 1956. It was soon found that the system as designed
‘was unworkable. The investigations carried out in the
| ,_fﬁggg:;gnggggf;%gdicatedthag'ohanges in top pressure
: ~the pressure dro e )
| Card‘l/5'the middle of the,stagk, and'changeg fgaggetggagzroat "

| E ;
33318 WA :JG:}. i i B RN : 354
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Lo e Sl frE : SOV/133 58-12- 4/19
" ‘An Automatic Control of the Operation of a Blast Furnace Based on
the. Drop in Static: Pressure o

 ~humidity, blast temperature and blast volume affect
- 'mainly the pressure drop between the middle of the stack
" and tuyere level. It was therefore decided to base the
automatic control on partial pressure drops between the
“tuyere level and the middle of the stack and between the
- middle of ‘the stack and the throat. These partial drops
-.1in-.static pressure were measured with two LPES type = -
" differential manometers with a double electrunic bridge
(two standard electronic bridges operating on to a
- common recording strip). - The reliability of the opera-
. tion of this equipment depends mainly on the state of -
“the opening in the furnace stack for measuring static
- ‘pressure. This was. successfully solved by arranging the
opening through a dooler and cleaning it by a pneumati-
cally operated rod (Figs 1 and 2). The recorded curve of
_ the pressure drop between the above two levels during
' - normal. furnace operation is shown in Fig 3; during top
Card 2/5 hanging of the burden in Fig Y%; during bottom hanging
in ig 5, and when the hearth is filled with iron and
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Sl e aiean o 80V/133-58-12-4/19 . .
7.~ An Automatic Control of the Operation of a'B%isg Furnaé;QBQSéd on ¥
.~ the Drop -in Statiec Pressure A : , SR SR
5 - slag, Fig 6. After preliminary investigation of the
influence of the individual operating factors on the -~ = -
partial pressure drops a scheme for the automatic control o
Was evolved, the electrical circuit diagram of which is
- glven in Fig 7. If the top pressure drop exceeds.-a = P
-certain value then the controls will bring about a certain
-increase in the top pressure. If after some predetermined .
~ time the top pressure drop is not returned to its pormal
~--value then the blast volume will decrease by inerements -}
with a-certain time interval between each increment,  When . . -
~a complete ‘permitted correction of the blast volume 1is - S
made, the controller of the bottom pressure drop is put

into operation and begins to correct the temperature or -
humidity and volume of the blast. As a result of the -
‘ -above corrections the pressure drop may be restored to the
R required value, - If the bottom pressure drop does not o
. Card 3/5 exceed normal value, then the blast volume begins to - O
‘ , . dnecrease until it is returned to normal value and is then - .
~ followed by the restoration of the top pressure., If the
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e 80V/133-58-12-%/19
~ An Automatic Control of the Operation of a Blast Furpace Based on  :

the Drop in Static Pressure = , : , _
- -bottom pressure: drop exceeds the normal value then the
-controller of the top pressure drop is not permitted to
- restore normal operating conditions, but instead the
controller of the bottom pressure drop begins to intro- .
- duce.corrections at first of blast tgmperature_or. .
~ moisture (in stages of 20°C and 2g/m3) and then of the
blast volume. :Between each correction a time interval -
of 5 -7 minutes is maintained. The restoration of the
normal operating conditions is done in reverse order. - ,
If the pressure drop falls below the predetermined value,
then at first either the blast temperature is increased
or its humidity decreased and then the blast volume is
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SOV/133 58-12 M/19
An Automatic Control of the Operation of a Blast Furnace Based on
the Drop in Static Pressure.

increased.~: The system was tested during a period of
~ two weeks and in the great majority of cases gave the
. .ecorreect solutions.;.
. There are 7. figures,”,d o : :
ASSOCIAIION s Sibirskiy metallurgicheskiy institut 1 Kuznetskiy

metallurgicheskiy kombinat Giberimnhbtallurgical
Institutekand_ngnetsk Metallurgical Combine
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I e R M o Lt T o g G XL 34 R E§i ivk LSHEHARL l P D s !9 YR TH i]:li HIEET LTI HEEE T T
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DEMEVETSKIY V.P.s YEFIMENKO G M., OBSH!\ROV V M ZHIGULEV P.G.
M’ﬁ &’mxmuag_

Distribution of the tampornture oi' the gas flow in a charge - i
layer during various charging. conditions, Iav. vys, ucheb,
2av.; chern. met. 7 n0,8:35-39 '61;. A (MIRA 17:9)

21. Sibirakiy metallurgicheald.y institut.
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zrmmmm, B.N.; DEMBOVETSKIY, V.P.; MINKIN, V.M, ; mm.msm Lo
. Prinimali uchastiye: OBSHARGWy—Fyll, inihe| RAYEV, Iu.o.,ainzh.j
ZHIGUIEY,.R.1., inzh;; SUCHKOV, I,A,, inch,; BEREZKIN, B. Suy
: inzh., NEKRASOV, V, TE inzh., ZHUKOVICH A, I., inzh,

- Use ‘of coke-oven gas in 'blast furnacea. Sttl' 21 no.8:673-679
As'él T R R ) (MIRA149)

L ;l. - Kuznetskiy metallurgicheakiy kombinat i Sibirakiy ng- -
ta]lurgicheski{ institut, - . '
Tty Blalt furnacea-Equipnent and suppliea)
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_ L

"Some Magneto—Fluid Dymmic Effects 1n a Medium with Finite Conductivity. ¥

report presented at the Intl Symposium on Mo eto-Fluld amics, W A o
‘7 Comments - B 3,151 585’ zh Feb 1960. ’ gn ' Dy'ﬂ C,B) &8h.,D.C. ,17"23 Jan 60'
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SUBJECT ESSR/MATHEMATICS/Differential equations CARD 1/4 PG - 585
% AUTHOR IGULEW
Aol kTITLE .. - On.a class of plane and axialsymmatric flowu ‘near the '

P “sound velooity., -
S f‘;PEnIochL ‘Priklad.Mat.Mech, 20, 613 620 (1956)
e \-’reviewed "/1957

: he equations of axialsymmetric ‘and’ plane flows ‘near the sound velooity have,
: a8 it is well-known, the following form: [

3 (') = o g'a'y’:.*g,‘g?in';o"; - Ty '5
";Here u and v are z'e’ a.tive deviations from & “in the direction of the x- and
e vy-a.xis respectively; 2y, - velocity of sound in the direction of the x-axis,
"4 and v are referred to the magnitude s 1 e adiabatic exponent (f-
- for plane £low, & = 1 for. axialsymmetric flow (x - symmetry;.a.xis). ‘The ‘author
D seeks aolutions of (1) which satisfy the conditions - o S
@ s e,

'hk,‘,Under there assumptions a system of ordinary differential equations is obtained

Hii
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B 'for the determination of u.1 (x), 7 2(y), v (x) and vz(y) The functions uy and
vy for §=0.and & = 1 and the functiona u2 and Vs for d= 0 can be re-

- presented without difficulties 1n olosed forn by elliptic integrals and
their inverse functione. The dependence u

Uy = uy(y) for = 1 is more
complioated, it holds .

duz» 2y A

gy 1 Sy 25
3} 2 * y dy u2_ y

;The: 'eﬁthor sta;tesk 1) if y°>0; (y ) - (—-- )

. y=y, o
'_value y1;>y for whlch uz(y) possesses a pole of eecond order; 2) if for "
0<y4y the funotion poseeeses no aingularitiee,

= 0, then there‘ie 'abv

then it has a logarithmio

"singularity iny = O; 3) By similarity transformation

, the coneideration cdn-
be restricted to the interval O‘-y‘ﬂ 4) in the

point zero it is either‘ '
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| TriHisddletdeoh. 20, 613-620 '(1956)- a3 pe- s
- ‘u>r.-.4_. ér 0 " +_1_ 2 2 : 3' 4 ' 1 PR T ,
: .27 ya o t2 ao 4‘aoy +32 8y ¥ ""5538'43'6*‘--7; 5) the point

‘V'y- 118 eithernot ain I :
gula.r and the aolution of (3) on tw.
| depends on two
parameters u2(1), 2(1) or g

,,1_Q1>-@55<rw+50u1> 1%(r0 +%£(rﬂ

_ 81139 | 2 =
;42000 (,,_1)5 53'1';3 (3-1) 1n ly-1| + c(y-1) + } -

¢ a.rbitre.ry, J. +1 for J '
th Y<1 and - - for >1. B
. ang Z;;ﬁg;iﬁif“"w the possible flows. By difgerent Zo:%fn:fith“e Fesults,
‘ 'f]_ ve g0 lutiona different flows are obt i ons of exaot
~ flows it 1s obtained , ained, e.g, for plane

e () rv4-~<—>,

; for axialsymmetric flows
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TG e ey
or for plane flows - SR _ : _'
““'3'[ +'V~ '“2'{*8‘“(',1[\/..13:"}':1:)} ]:,-_’V'v’.'.xsdu

x __2

18 dy ’

“wh - — - -
W ore lc: (1 ﬁ sign & ) and am is the reveraal of the alliptic :

’» integrals of first class in trigonometric form.

. INSTITUTION: Moscow.
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AUTHOR: Zhigulev, V., (Moscow) I , §0V/40-22-3-13/21

TITIE: [ass of Motions in Magneto~Hydromechan*ca (ov odnom

* klasse dvizheniy v magnitnoy gidromekhanike)

: "PERIODICALQ - Pr1kladna.ya matematika i mekhanika '1958,Vol 22 Nr 3,
T B pp 389 - 390 (USsSR)

- - ABSTRACT: - The author 1nvestigates solutiona of the basic equation of
R -magneto-hydromechanics, whereby -the medium is assumed to be
- ideal. Thus losses by Joulean heat are neglected and the in-
~fluences of viscosity and thermal conductivity are not taken
“into account. The system of the basic equations is completed
" by an equation of- state for the medium of the general form 1

' P = f(S’»B)

B That claes of. motiona is now investigated which sa.tisfy the
_conditions L

('v)H=o z' (EV)veo0.

" 'Here H ia the vector of the field intensity of the magnetic ‘
S © field .and ¥ is the vector of velooity of the gas particles.
 card v1/2~ : 'AThe last two conditions phyaioally mean the conatanoy of the

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064810005-5"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86- 00513R002064810005 5

SRR AR B RS AT e e p FR LY ﬁ’-ﬁﬁg !@REHE W!Zmﬂ*&b"?‘m (EIH Eatiil IIS HFI‘K'&HH} Hm'l‘l;fﬂL 15 IIH LIS 1
= e R | nr.uu it o lw I* m !.wa? R B AL IR )

" on & Cla.aa of Motions in Magneto-Hydromeohanics S0v/40-22-3- 1}/21

- vectors H and v along the lines of force of the magnetic »

. field. For plane flows and flows symmetrical about an axis
for which the vectors of velocity and of the. field intensity
are normal to.each other the equations can be simplified so o
that direct analogies to well~-known theorems of fluid dy-. _
‘namics can be caloulated. A theorem concerning -the conservat- =~
ion of the circulation is derived. which is completely

‘analogous to the: well-known theorem of Thomson. ‘ : AN
Applying the method of the author most of the methods of . ,
ordinary hydromechanica can be used for the solution of flows - .
of magneto-hydromechanics without essentially greater work. of -
calculation., Finally the author directs to the fact that even
‘such media can be considered for which a certain thermal
conduotivity and viscosity exists, if only the given con-.
ditions. for the field intensity and velocity are satiefied.
_There are 2 Soviet: referencea.

 SUBMITTED: February T, 1958

o cara2/2
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AUZHOR: - Zhigulev, V. N, sov/20-124-3-11/62

TITLE; SR The Theory of the Ma

gnetic Boundary Layer (Teori a v
magnitnogo pogranichnogo eloya) SR !

'PERIonxcu.s Dokla.dy Akademii ‘nauk SSSR s,
1 V 11 by
o PP 1001-1004 (USSR) ' 959 i 24’ e 2
ples for thé 1llustration
asma i3 screened by the external
rrents flowing therein, The

,'ABSTRAC?:‘.“ The present paper gives exam
T - of the fact that a moving pl
?ﬁingtic field: ‘and by the cn

cknege of the ‘screened-off layer (whic ’

magnetic boundary layer) in the zase(ofimgti:n:aiifg high

. magnetic .Reynolds-nunters has the order of magnitude 1/Y~e :
Firat, the (rather voluminous) magnetohydrodynamis ' )
7 equations of this problem are written down
:eed iherein ere defined. A

o exist which is located in the half plane

Along this plate an eleotric current ffow: izz;h:1ﬁg£ec*icn
0z, and the plste is- assumad to be submerged in a resty '

el conductive fluid, the current in the plate being. insulasgd
Card /3 against the liquid In the liquxd & .magnetic field with the

and the quantitiesii
gemi~infinite plate ie assumed

Ty !—*'-m—r—rrrz—
[ spomiEse 335 ““' EHE i&lﬁhdﬂi

TheNPPROVEDFORmﬂsBASEioWWMM ~ CIA- RDPSGMMBRM.ZOG%;WOO

>field atrength ﬁ is then induced parallel to the xy-plane.
If the liquid moves at the rate Upin the Ox-~direction; the -

. magnetic field vanishes in the main current and is conserved -
. oaly in that layer which is adjacent to the surface of the
‘plate and bas.a %thickness of the‘order of L/iRe s This

‘ ’laynr ie descrlbed as magnetic boundary layer of the first
- kind. Next. another magnetic boundary layer of the second
kind is defined, By means of estima%tions similar to those
“in the case of an ordinary houndary’ Jayer, equations are
obtained for the magnetic boundary layers of the firat and
'iksecond kin&s; they are here explicitly written down. The
: pressure which 'is vertical to the magnetic boundary layers
“varies by many timeap by which fact the magnetic boundary
layers are diatinguiahed considerably frim the ordinary
boundary - layersa This ' is = consequence of. the remote
action of the elestromagnetic forces and may ‘be used for the
thermal’ insulation of todies. The result of an application
of similariiy to solutions for the equations of the magnetic
. boundary layer of the first and second kind for an
“incompressible- 3iiquid is written down. In the case of the
. magnetic: boundary layer of the firss kind the magnetis
_:field 10 equal to zero‘ bu+ in the cnsP of the magnetio
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. ; : the second k: i - T
- “Acecg , sind it is the: VU
| ,shwﬁgg_;g,;be exanples investigated, o porso: LooiO%"
" external i ndency to soreen itself Off'agﬂinngtﬁ sama
’ gnetic field and the magnetic ourrents glowi'
T ng
. field, ' ,
' :;ASSo(‘;’ _ s There Br¢ 2 figures and 4 Soviet references
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'__AUTHOR: Zhigulev, v. n. SR - sov/zo 124-5 12/5; ~

" DPITIE: | The Theory of Electric ] Diecharge in a Moving Conducting’ Medium
IR r"*(Teoriya elektrichoekogo razryada v dvizhushcheysya
e _vprovodyaehchey erede) v . : iy
‘:.j_.,_]()oklac)iy Akademii nauk sssa, 1959, Vol 124, Nr 6, pp- 1226 - 1228
o (ussm) - , -

E”The present paper diecueaes a new. phenomenon, viz. the :
n “‘contraction of an electric diacharge in-a moving conducting
o mediume. This phenomenon may also be used for the production
- of high temperatures. A certain motion of a conductive medium
~""is assumed to exist. The electrodynamic part of the equations
. of magnetic hydrodynamic has the form
HEFEYE - @OT - HawW e 4H. Here § denotes the
: ;1yivector of magnetic field strength, ¥ the vector of the velocity -
~ . of the medium, gnetic viecosity. The author then appliee S

.':'the operation curl to the above mentioned equanon, ‘and the
quationa resulting therefrom are explicitly written down.

C cematf4
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. The Theory of Electric Discharge in a Moving Conducting SOV/20-124-612/55
oo Medium S e - ‘ o .

... The sireamlines are described in this paper as linea of the . .
©7 f1eld vector f. The huthorfgurthor'jnveetigaton motions which .
-, satiafy the conditions div V « 0, (i)W w 0; V(?Hw 0. In - . )
" .this special case in consideration of . . S s
»;},*?“;j(¢/4ﬁ)¢u¢1'§,-%; +—(?V03‘-,(3907'-'0 results. From . .
" this equation and from A. A. Fridman's theorem on ths oon-
-~ servation of the streamlines the following conclusion may =
be drawn: In the case of the above-mentioned conditions con- .
' cerning the motion of ‘a medium with infinite conductivity the . -
- 8treamlines have the property of corservativity. This clags = -
- of motions comprises, among others, the following kinds of
~motion: 1) Plane motions, where the vector H is vertical to .
~the plane of motion. 2) Certain axially-symmetric lines of =~
force, which are circles having their centers on the synmetry
~axis and are in planes that are vertical to the symmetry axis.
In the second part of the present paper an electric cirgcle -
-is investigated which consists of a linear electrode in form
g .of a semicylinder and an electromotive force. If this current
Card 2/4 ~‘circuit is immerged in a conductive liquid which is at reat
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T The Theory of Llectric Diecherge 1n a ﬂoving Conducting “50V/20- 124 6 12/55 .
Medium v . L v o e .

.,.:'_jand closed, an electric current is generated in the liquid
- 'which is distributed nearly. uniformly on an angle of .the
" magnitude m, The liquid is then moved at the constant rate
e of U. An electric current. is then generated .in form of a thin
-~ Jet, the. thickness of which is of the order of magnitude,

'4; L/ﬁRe M Thie Jet ie in ‘the plane case a magnetic boundury _t'“

% layer of ‘the eeoond kind, The equetione of magnetic hydro-'
" ‘dynamics- corresponding to ‘this case are also written down. In -
" the plane case the" solution for H belongs to the claes of self- -
" ‘modeling_ qolutione. The expreeeion corresponding to this
. . case for the eurrent deneity vector .18 expliocitly written
. “down,: Next, n solution for I is written down for the axially- N

: // St eymmetric caeex 3: 8 x 1/2h(f)x ; y/ Yv x7 « In addition, i_f
e there is ‘an equetion for h(f). In oonolusion, an expression

_+:is derived for" temperature distribution in the case of a plane
L ,‘discharge ‘There are 2 figuree and 3 Soviet’ referencee._ SRR

. -

- Card 5/4
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AUTHOR:

' PERIODICAL:

- ABSTRACT:

Card 1/2

'Zhigaiev,'v}ln.  ;'. o : ' sov/zo-126 3 17/69

— ,\'_

On the Phenomenon of the Magnetio "Dieplacement" of the Flo;r

‘of a Conductive Medium (O yavlenii magnitnogo "otzhatiya” .

potoka provodyashohey sredy)
Doklady Akademii nauk SSSR, 1959, Vol 126 Nr 3,

PP 521-523 (USSR)

,In the present paper the low round'a body, whioh' has a
" magnetic field of its own, by a flow of conductive gas is

- .investigated. In the introduction, raference is made to a’

paper by A. G. Kulikovskiy (Ref 1), upon which this work is-

based. The first part deals with flows of conductive gases

. with a high magnetic Reynecld's number. In this case a magnetic

boundary layer is formed, for the thickness of which a

- formula is given. This formala (1) gives the distribution of
. pressure and of ‘the magnetic voltage in this layer. Proceeding -

from this condition, the displacement of the flowing gas is

- then investlgated. In the second part of the paper, the flow
“of a ges round a system of parallel linear electric currents is
.dealt -with ‘on the basis of the general pressure distribution
- on the surfac»e, by means of a corresponding image, the:
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:_Qn[the'Phehomenon ofuthe thnefié*"biﬁblabeﬁenf"» SOV/bo-126~3-17/59

?t*“*df the»Flow'qfva%Condugﬁivg;M?@iuml~“

‘analytical function for the magnetioc field in ‘this surfaoe-is
- developed. Finally, a single electric current line in the -
conductive medium with high Mach number is investigated. -
 “Equation (4) gives the pressure distribution, and in the
~following, the conditions for the equilibrium of gas-dynamic
- and magnetic .pressure are investigated., In conclusion it is
- .said that the example investigated shows the possibility of

- & complete ‘insulation of ‘a body from a plasma flowing round
» - 1t. There are 2 figures and 5-8oviet references. SR
"A'SSOCIATION:v : Teent‘iéi;'_‘t'xyy‘é,e‘z"bg-igi"clrodinamichaskiy institut im. lf, Ye.
ERERE - Zhukovskogo (Central Aero-hydrodynamical Institute imeni
N. Ye. Zhukovskiy) ' : ‘ L
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o On;thsiiﬁtéié&tibﬁfdfgthe;Flowa of & Conductive Hedius with .
;xng5xagnet1¢¢rigldgoihthefEa;th- : e n R a

.gea 18 investigated, as well as the interaction betwaen the o

.corpkx;amlarfﬂux, iof the sun and the magnetlc £ield. of the aarthe

" Reference is made to papers by other authore dqaling with this
problem (Refs 2,3). From reference 4 it 18 mentioned. that the '

) ~ABSTRAGT;“]3"fmhevﬁbfidnfofféha/éafth papsing through 8n i°“"°d¥1“¥§;biahgﬁhyf

‘ '_1x$tg.1fp1aneta;'y gsubstance 4is an jonized electrioalllyznéutral gas
: *_(mittuxe'qu'prptops,.and gleotrona) with an average _dgnaity of

-:‘10?:7_104'Pértiéléé‘inf1,om?'and a temperature,Ofvﬁvzt° 13'in i
- which '19,_'£eit.h_erzf,a£11‘°‘.‘t or attains velocitles of up to 10 Oﬁfsoo, :
In the latker cns@ _co‘:pusculax“fmxes”of ‘the sun are. oonc,er,ned.g

It gis'oondluded{rom reference 5 thal the investigated jnter=. =

G ~ ‘a.ctibn‘ma}nifegtéﬂits_elf by the fact that the flov of ;t‘ne'ionized .
R Card 1/3; : gagff]r._b’.vlpﬁ;rmx‘t_xgl a ‘cva.vity -(Fig 1) which inocludes the magnetlc o
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. o the Interastion of tho Flows of & Conductlv

 Field .of the ',ggr,t

>'1§in.p1aﬂga"p5rallelﬂ

‘ ,.ﬁtfnhich;jhghmagnetic. 7
-of.:the cavity;,mhe;magpetic 

‘6f;fh§fékrthQ?Oufai&a,this cavity there T
" ar “the bpﬁudhry of the vavity magnetio‘preggura‘ig S

B sov/zo-127-5-1e/551~
e Medius With the Magnetic
is nb?mggnqtid e

with’ gas-dynamic pressurej the

nagnetic £ie1d is equal %o aeros The
SR etrioc to a planse passing through the mvagnetic‘
. .axis of,thegegrth:andvd;rgctionad parallel to the yerrestrial .-

. to :the equator in & wostern dirsotione The -
:magnatiagfieln;haaf6:}£icgl"pbints,,' ‘
axis of the earth pierces the boundaries -
jines of farce flo¥ jnto these -~

‘ﬁpoihts;hndéoarryfparticles“of the ionized medium into ¥he

"b'r‘:int erior of _;Avth_e_'..cavi.ty with
o :fphepoménonvgfh..polar ‘lights..
-the.interad '

" ipolination to the x-axis.t
'grbicglonlated,
- of the formulas by Chaplygin

. card 2/3 of 1nqqmpre’g31ble' fluids.

Einnad
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‘ idn:invastigaﬁed,
-~ (He 2)...For:.a plane pagnetic dipole of given

‘The deduced formulas ‘
Plasius for the hyd:ddyn;mics.:

This

Following the pnethod of reference’ 5s

intennity and-

and the cavity ,
; (7) and (8) are anslogues. .
and :
is probably. algo of importance .
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of & Conduotive Medium y

namics of the plasma,’ .
Y means of a magnetio dipole, to produce long- -
.yhi.ch;_gct upon a medium {n motion, There are
8ble, and 7 references

jaerééidrodingmicheski
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mA h"On tf}e Existence oi' Solu.tions in M_agnetohydrostatics and on the ',Axisym'e'tﬂc:
uoo.rge : RPN T . Tt

report presented a.t the First All-Union (.‘ongress on Theonetical and Applied.
Mecha.nics, Moscow, 27 Jan 3 Fe'b 1960. :
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7 ZHIGULEV, V.W. (Moskva) - B

Hagnetic boundary layer 1n a comprassed fluid, - Izv.AE SSSR. Otd.
tekh.nauk Mekh.1 mshinostr. no.5 9-13 '8-0 160, . - (MIRA 13:19) -
(Boundary layer) (Hagnetio fields) = g

‘e
e -
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Zhigulev, v N. sov/ao-13o-2-1o/69

~-0n the Phenomenon of LJeotion me to an Eleotnc Discharge’y V .

“PERIODICAL: ’??oklagy Akademii ‘nauk sssn, 1960. Vol 130. Nr 2, pp 280~ 283
... . (ussm

L The a,uthor studied the theory of electric discharge in a-
finite-conducting medium. It -is shown that in general an
axially symmetric disoharge is accompanied by a motion of the-
medium on- which it has an ejecting effect, For a ‘plane dig- o
__oharge in an incompressible mediuam- the equations of magneto-:

rh hydrodynar_nics ree.d as followa. (vV)H =V AR, div ¥ = 0,
P (V V)V - - "'Vp . n denotes the magnetlc field strength,
the magnetic viscoaity, Q the denaity of the medium, p the -

;Q, presaure, v the veloeity veotor.,- Furthermore, b, =p+H /au

7 _ ' holds.- If the medium did not move before the discharge,
St < there: exists no motion - ‘in many cases of steady discharge.
Card 1/4__»,_ o Then, it holds.‘ 4H « 0 and p + B

*/Bn=const, "Next, the author
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[Bleotric Disoharge. - -

- gﬁféééntéiégﬁéfiéﬁéff§f7fhe,

© given holds also for compre: ,
'tiyi?x'f“N°Xt:“E;Bimilﬂrity_transformation of the type §y =

. é;u§g92*is.oéfriad76ut{iﬁ:théfﬁrénéfotméd system of magneto~
hydrodynamic equations.

, ’ or case bf,étéady_axially‘symmet:icbft‘
discharge in an incompressible medium, It is shown that an -

-8xially symmetric discharge is impossible in o medium at rest.
'The{axially}symmgt;ic;diéchargelinvestiggted in the present
- ;paper,is‘alwayavacCOmpanied by a motion of the medium, AT
: -vFqilcwingi;hia”the;authqr¢3tudieajthe cagse in which the dimen- .
,“;sipdieésfégbiQSQibp;ﬁﬁécl/vmo Ve is large, i.e., BD1. Here,
'J}c'denotEa'théi#éiécity:Efjlight and I the total amparage in the .-

diéchargeJ.QR;isitheﬁratio;betwean;théﬁoharacteristic amount | .-
of the inertia terma!anq,the characteristic amount of,thg dig~: -
sipative term in an equation -of the above-mentioned gystem,

- Wiith a large R, a phenomenon of the boundary~layer type occurs,
L ,ieeo,atheqdisghargq;coh¢entrataa near the x=-axis. A divergent
- discharge has an ejecting effect upon the medium, = The proof .

pressible media of variavle conduc=

 jM§1ié'a dimenaibnlass constant quﬁ;ﬁi}y; l._zé

HIEEEE 5
e
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_On the Phenomenon of Ejection Due to an o SOV/20-130-2910/69
Electrio Discharge s L ) : ' o

"_vand sp means e.ll varia.bles and constants contained in the above
"~ 'set of equationa. o Then, two discharges in two 'different media -
~.are: studied, in which W= u/y and the magnetic Prandtl nunber

-i'are equal., The- author further investigates discharges between
" two point electrodes located on the x-axis. Then, the only
boundary oondition reada as followa~ limyH = 2I/c holds within
o S 4]
R the range o<x< xB, where I denotee the total amperage in the

disoharge. Next, the author derives a similarity condition for
,two discharges in media with equal W and - Pr between a point

electrode A and an 1nfinitely thin ring with a radius B for an
... .equal: distance between point A and the ring and for different
: ~.-.radii ‘of the rings. The asystem of equations for an axially
2o symmetric disoharge leads to self—simulating solutions. With
. a large spacing baetween the electrodes A and B, the behavior
o T et e e Do the discharge in the. neighborhood of electrode A is described
Ll C‘a"rd'B/& ST by a self-simulating solution. In oonolusion, the author Lf/
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‘points out that there exists a seli‘-simulating solution for.a

mpre with arbitrary R, constant
viacoaity, heat conductivity, and ma,gnetic visooait.{.. .Thereg
Lrare 3 figures, S
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i ;.:{,Theory of the :"Beturning“ Layer

Doklady ”'.A.kaaamnnauk S8R, 1960, Vol. 134, No. 6y
pp: 1315 - 1}16 L

xnfﬁTEXT: ' éome resulta ‘of & previous paper Ref. 1) of the author are e
'/‘G-discussed, in 1pich the interaction of a plasmayourrent with an external _ .
__magnetic ¢ield¥was studied. In the present paper, a theory of the - R
.:'-‘relativistic nreturning™ layer: is studied for the case where the. direotion"'ff 5
" . of plasma motion is ‘perpendioular- to the:layer. _The equations’ of motion
are. determined for electrons and ions, and solutions are derived. Strictly
"speaking, ‘an infinite thickness ‘of the npeturning” layer is obtained from . - ..o
‘the. solutions for’ me " mi =.m (the electron mass is equal to the ion mass). -v‘;Wf

First

Due to the axponential deoreaae, the actual density of the "returning"
1ayer is small. For.m /mi<<1, the "returning" layer is charaoterized a8

“‘Vfollows: 1) The current ‘in the "returning" layer consiats only of
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,feleotrons._2) The electric field conetitutea the main component of the
-~ .force acting upon. the ‘ions in the direction of the normal to the layer. o
ﬁ13) The forces acting upon one eleotron allow the inertia of the electrons T

: ]ito be ignored._4) prom 0) - (u /c) o /m = 1 it follows that the electrons

»;;‘f;in the “returning” layer attain almost 1ight valocity. i. e., the electrona :
1. are accelerated in the "returning" layer. In conclusion, the "returning
:flayer of the earth 18 studiedn Sinoe ‘W= 2,07-10 z_and is thus vary small,
”1ithe author proceeds from simplified equations and obtains 2.6° 104_cm for -
" ‘the thickness of the “returning“ layera Two expressions are given for the
<~ Larmor radii: of electrons and ions, from which it may be seen that, they
.+ . differ by orders of magnitude ‘from the hickness of the "returning" layer.
~-. The maximum’ electron velocity. is 4.3°10 cm/aec, which corresponds -to -~
"5 23 kev. There are. 2 figures and 2 references: 1 Soviet and 1 British.

ASSOCIATION: Tsentral'nyy aero-gidrodinamicheskiy ingtitut im. o
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' "l‘he Efi'eot of Magnetic Compreasion ina Plaama Currens of
rae Molacules. (The Theory of the Flow ¢f Solar CoTpuseular -
3 Streams Rot.,nd the Magnetio Dipole of the Earth) *

";YPERIODICALég ‘Doklady Akademli nauk sssn, 1960, vol, 135, No. 6,

¥

PP 1364 - 13

. TEXT: The flow of 8 plasma currenz cf free moleculea round a body ig
investigated, it being assumed that. the bedy has a magnetic field of S
'r»ita ¢wn;, that' the inte'aotion parameter -is large compared to the thick- - o
r.agg of the "returning" .ayer;. reater than any dimension. of the
body, ‘The’ problem of mag cot is formulated, and the rssulis
obtained by- the investiga ' 0.the flow of & solar. plasma
. eurrent of free molecules round the Earth. Due to the interastion betweoen
" the plasma .ourrent and the ‘magrnetisc field, 8 cavity is formed which is
boanded by ‘the "returning" layer. The position of 4he "returning® layer

-aa

is svudied for ﬂomplefely and partly iqnlzed plasma currcnts. Whan
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: ’apnlying;the}results;ébtaigedfto the terrestrial magnetic field, osne
. finds ‘that at those;poihfé’gffihe-"returning"’layers whera the magnebis
- axig passea'throughithisflayer, there sxis% sritical points where the
- msgnatic field vanishes.iThe»behavior.of'partisles‘neSr these critical
" points requires a speoial'investigaticn, Thers are. 2 figures and 3 ref-
-eérences: 2 Sovisk and 1 British. .- . - - o
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T Vn.\Ye_..Zhukov_s'kogo-(Central Aerohydrodynamic Institute
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i. AUTHOR;",ZhiguZ'I.eV,' V. Ne ;(l-Xo’e:cowv)

. PTrLE: "On bho equations of mobion for nonoquilibrium media, taking radiabion imto .. .
account L e j o s

- SOURCB; V.Inil.whahr,nyvy zhurnal, v.l:, 10,3, 196h, L31-138

o~ — PN

TOPIC TAGSY ribnequilibrium',medu,,'métgibn equation, distribution function, boundaxy - -
_ layer, Haxwell equation, Navier Stokes oquation, Knudsep number : :

ABSTRACT: The author used the equations derived by V. N, Zhigulev (Uravneniya
‘dvizhoniya neravnovesnoy sredy# s uchetom izlucheniya. Inzhe zhe, e IV, Ve - .
-2, 196k, and Ob. uravneniyakh fizicheskoy aerodinamiki. Inzh, zh,, t. I1I, vyitpe 1,: E
.+ 1 1963) to analyze the second approximation of the distribution funotion for :
" nonequilibrium systems and to obtain a set of hydrodynamic equations and the ,

" . corresponcding boundary layer equations« The equations obtained in the above‘ o
. references are - o SRR : o L
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the various quantib 08 of wT\ich are explained in the above raforencea. It was

| shown that these equationa could be separated into a set of 5 :lrdependont equations
- of. tho form ER l» J(q!.) .,D_ (--:.m.a.n .

The solution for the perturbation on the disbritmtion i‘unction oan be expreaaed . ,
. a8 - . " - : ! Tl
q) = ——A (CENTT.)C —-A (CENTTOC

+ B (CE,qTT‘) C°C - + A (CENTTa) + = A. (CENTTg)

J By’ taldng moments of the ‘distrivution funcbion, the various hydrodynamic quantibies, o

. ¢ were obtained and a sob of  Navier-Stokes type equations was derived. The distrd-

-7 bubion’ function was. mcpandod around a Maovollian in half powers of thoe Knudsen -
et 'numher, and the tollowing aet of boundary layer equationa Were derivadt '

Card Z/h
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'..'v_The author thanks M. Mo Leontovich, S. I. Braginskiy and B B. Kadombsev for the
helpful discussion oi‘ the aeveral results obtained in this work. ‘ Orig. art«. hast
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AUTHOR: Yegorov, B, V.; Zhiguley, V, N,; Ruznetgov, V. M.

% |'ORG: Central Institute of Aerohydrodynamics im. N. Ye. Zhukovskiy (Tsentrnl'ny:ff‘"; .
aerogidrodinamicheskiy Inarieuey

'7 TITLE: On equations of aerodyhamica/ in the presence of binary molecular processes

'

SOURCE: AN SS8R. - Doklady,.v. 164, no, 6, 1965, 1249-1252

~Top1C TAGS: é:ef°:‘vi’)"f"am_{¢§r“8:;5 "kiﬁé'?i,c'z’.eqﬁat‘:ioﬁ, degree of freedom, gas réiéi:atiéni;i.
-vibration relaxation; heat transfer, heat diffusion, theimal diffusion, gas viscosity

ABSTRACT: ' ‘Processes: taiing:pldce 1n ‘gas flows with excited internal degrccs of free~-
dom are considered. The 'various methods and results obtained by different” authers
-fot solving hydrodynamic‘equations én the basis of the kinetic theory of gases are .
analyzed and discussed. A specificicase called "two-temperature” relaxation is con-
“sidered when 1, ~ 1, << 14~ L, where 1, and 1; are the lengths required to establish
. | equilibrium inc translatfonal and internal degrees of freedom, respectively, 1,4 18

. the length of relaxation region, and I, is the characteristic dimension of a boéy.
‘Expressions for the dissipative coefficlents (viscosity, diffusion, and thermal dif-
fusion) are derived, and the influence of the resonance transitions on heat conduc-
tivity is evaluated. The results obtained for 0,, N,, Cl,, snd T, sinv tie streng influ-
ence of nonequilibrium on the magnitude of the heat flux. Orig. art. has: 2 figures
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